Study design: Retrospective cohort study.
Methods evaluation and class of evidence (CoE) * Applies to randomized controlled trials only.
The definiton of the different classes of evidence is available on page 83.
Methodological principle:
Study design: Patients with symptomatic thoracic-disc herniations (TDH) not amenable to conservative measures have classically been treated with a thoracotomy and anterior discectomy. A modifi ed transfacet pedicle-sparing decompression and fusion has recently been proposed as an alternative option in the management of TDH [1] . A comparison between anteriorly based and posteriorly based approaches has not previously been done.
oBJEcTIVE
The objective of this study is to determine whether there is a difference in outcomes and complications in patients treated with a posterior transfacet decompression and fusion compared to those treated with an anterior thoracotomy and discectomy for symptomatic TDH.
METHoDs

Study design: Retrospective cohort study
Inclusion criteria: All patients with TDH treated with either a modifi ed transfacet pedicle-sparing decompression and fusion or an anterior thoracotomy between March 2003 and November 2009.
Exclusion criteria:
Patients with TDH who were treated operatively with other techniques such as laminectomy or complete costotransversectomy with corpectomy during this collection period were not included in this study.
Patient population
• Thirty-four consecutively managed patients with TDH met the criteria. Patients with radicular symptoms and/or pure axial back pain had a minimum of 6 months of conservative therapy prior to surgery. Twenty-four were treated posteriorly and ten were treated anteriorly (Fig 1) .
• Treatment technique was based on surgeon preference and was not infl uenced by patient demographics or herniation location or type. Of eight fellowship trained spine surgeons, four used an anterior approach and four used a posterior approach (Fig 1) .
Interventions
• The anterior technique consisted of a lateral transthoracic approach through the chest in the lateral position with the assistance of a thoracic access surgeon in all cases but one. Eight of the ten patients also underwent fusions; two had discectomies without fusion.
• The posterior technique consisted of a modifi ed transfacet pedicle-sparing decompression and fusion in the prone position as previously described in detail by Bransford [1] in 24 patients. With this technique, there is no retraction of the neural elements and no sacrifi ce of the nerve roots and the pedicles are spared. All patients are instrumented with posterior pedicle screws and an interbody T-PLIF (Synthes, Paoli, PA) allograft placed into the disc space.
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Allocation
Follow-up Analysis
Outcomes
• Major complications were defined as those requiring unanticipated additional surgery, infection, readmission, or life-threatening complications.
• Primary outcomes included a change in neurological status as graded by the American Spinal Injury Association (ASIA) spinal cord injury grade and motor score and change in pain.
• Pain was graded using a visual analog scale (VAS) as part of the patient intake forms and was recorded as a numerical number from 0-10. VAS was defined as general body pain as opposed to specifying for back pain, chest pain, or radicular pain.
Analysis
• Categorical baseline variables and complication rates were compared using a Chi-square test.
• Changes from preoperative to postoperative ASIA motor scores and VAS pain scores were compared within and between treatment groups using a two tailed t-test.
• Other comparisons including length of hospital stay, intensive care admission (ICU), and estimated blood loss (EBL) were analyzed using a two tailed t-test.
• We defined statistical significance as P < .05. Statistical analysis was performed using SAS 9.2 software (SAS Inc., Cary, NC).
REsulTs
• Mean age (50 years), sex (70% male anterior / 58% male posterior), BMI (28.8 anterior / 32 posterior), and comorbidities were not statistically different between groups (Table 1 ).
• The overall follow-up rate was 88% (30/34) with 83% follow-up in the posteriorly treated group versus 100% in the anteriorly treated group. The mean followup was 41 weeks (6-168) in the posteriorly treated group and 34 weeks (6-112) in the anteriorly treated group.
• There was not a significant difference in EBL between the two groups. Average length of stay was 7.3 ± 3.2 days with 1 ICU day in the anterior group and 4.2 ± 2.0 days (excluding two with unusual circumstances) with 0 ICU days in the posterior group (P < .003) ( Table 2 ).
• No patient had a worsening neurological exam postoperatively and most with a motor score less than 100 improved by 3.2-3.4 points (Table 3 ).
• VAS improved from a mean of 6.7 ± 1.4 preoperatively to 4.3 ± 2.5 at last clinic visit in the anterior group and 6.9 ± 3.2 preoperatively to 2.3 ± 2.0 at last clinic visit in the posterior group (P = .05 for change from baseline to final follow-up between treatment groups) (Table 3 ).
• Major complications in those with follow-up occurred in three (30%) of anteriorly treated patients and seven (35%) of posteriorly treated patients and appeared to be related mainly to approach. The types of complications are outlined in Table 4 . 
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DIscussIoN
• Thoracic disc herniations are rare in comparison with their cervical or lumbar counterparts and are thought to comprise 0.1-4% of all disc herniations [2, 3] .
• Anterior transthoracic decompressions of thoracic disc herniations are considered the gold standard [4] [5] [6] [7] , but this has not been compared with a posterior transfacet posterior decompression and fusion with respect to outcomes and complications. There are a limited number of retrospective case series discussing operative management. [1, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] (Table 5 ).
• Strengths: This is the fi rst study comparing transthoracic anterior discectomies to posterior transfacet pedicle sparing discectomies in the management of thoracic disc herniations.
• Limitations: This is a retrospective study with a relatively small sample of patients. There is the possibility that the small sample size may have limited the power to make meaningful comparisons, particularly of major complications. There is also the possibility that the follow-up of 41 weeks in the posterior group versus 34 weeks in the anterior group may have biased the outcomes of VAS improvement and motor score improve ment. Another limitation is the 17% loss to follow-up in the posterior group compared to 0% in the anterior group; this unequal balance in loss to follow-up may infl uence the outcomes if those lost to follow-up were more likely to have improved or have had poorer outcomes.
• Since individual procedures were based on surgeon preference, there is the possibility of bias. However, each of the eight surgeons chose only one of the techniques which was their standard of care for management of all thoracic disc herniations. Baseline differences such as BMI, level of herniation, type of herniation, and comorbidities were unlikely to have confounded the interpretation of the outcome comparisons, though a stratifi ed analysis or multiple regression was not possible to control for these factors due to the small sample size.
• Both techniques allowed for adequate decompression and equal improvement neurologically. There was a statistically longer length of stay in the anterior group compared to the posterior group. There was greater improvement in pain as measured by VAS in the posterior group compared to the anterior group.
• Each technique appears more susceptible to complications related to the approach.
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• Both treatments appear to improve pain and neurological status.
• There was a significantly shorter length of stay and a substantial improvement in pain with the posterior approach over the anterior approach.
• Complication rates are similar between techniques and are largely approach related. Infections appear to be more frequently associated with a posterior approach.
• Either technique is effective in decompressing the neural elements. Prospective comparative studies with larger samples which are designed to limit confounding and bias are needed to further determine the superiority of one technique over the other. 
